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, Mint , Arai Mint (cf. [3]).
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, Mints .
, \Pi 01- 01-LK , [4]
$\epsilon_{\epsilon 0}$ . , ACA
$\mathrm{A}\mathrm{C}\mathrm{A}_{0}$ \mbox{\boldmath $\omega$}- .
, $\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}$ Mints
. , $\epsilon_{\epsilon_{1}}$
(cf. [6]). , ACA
\mbox{\boldmath $\omega$}- $\text{ }$ .
2 $\Pi_{0}^{1}$-LK
, $0^{-\mathrm{L}\mathrm{K}}1$ . $\Pi_{0}^{1}$-LK
, \Pi 01- .
$\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}$ , . , , 1
,
. , $U_{0},$ $U_{1},$ $\ldots$ ,
$X_{0},$ $X_{1},$
$\ldots$ .
, , $\wedge,$ $\vee,$ $\forall x,$ $\exists x,$ $\forall X$ $\exists X$
. $A$ $\neg A$ De Morgan .








$\frac{\Gamma,A_{0}\Gamma,A_{1}}{\Gamma,A_{0}\Lambda A_{1}}(\Lambda)$ $\frac{\Gamma,A_{i}}{\Gamma,A_{0}\vee A_{1}}(\bigvee_{i})$
$(i=0,1)$
$\frac{\Gamma,A(a)}{\Gamma,\forall xA(x)}(\forall^{1})$ $\frac{\Gamma,A(t)}{\Gamma,\exists xA(x)}(\exists^{1})$
$a$ $t$ term






1 $I$ , $I$
$I$ , redundant .
2.1 , $a$ redundant .
$a=a$
$\exists x(x=x)$
2 $\pi$ $\Gamma_{1},$ $\ldots,$ $\Gamma_{n}$ . , $1\leq k\leq n$ .
1. $A$ $\pi$ . $\Gamma_{k}$ , $A$ k-explicit
.
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2. $I$ $\pi$ . $I$ $k$-explicit , $I$
$\mathrm{k}$-explicit .
3 $\pi$ $\Gamma_{1},$ $\ldots,$ $\Gamma_{n}$ , $I$ $\pi$ $k$-explicit
. $I$ $A$ , $\Gamma_{1},$ $\ldots,$ $\Gamma_{k-1},$ $\neg A$
, $I$ $\Gamma_{1},$ $\ldots,$ $\Gamma_{n}$ t irreducible .
22 $\pi$ $\Gamma_{1},$ $\ldots,$ $\Gamma_{n}$ , $\pi$ k-











, . , [4] .
1 $\Gamma_{1},$ $\ldots,$ $\Gamma_{n}$ ,
.
1. $\Gamma_{1},$ $\ldots,$ $\Gamma_{n}$ .
2. cut .
3. oedundant .






$\pi$ , $\pi$ , $\pi$ $O(\pi’)<O(\pi)$
$\pi’$ .
, .

































$\pi_{2}$ ( explicit , $i$-explicit $(i<k)$ , $\pi’$ $\pi$
“ ” . , $O(\pi’)<O(\pi)$ .
2. boundary inference implicit .
, $\pi$ .
$Ut,$ $\neg Ut$..$\cdot$. $\pi_{0}(U)$ .$\cdot$.. $\pi_{1}$
$\frac{\Lambda,A(U)}{\Lambda,\forall XA(X)}I_{0}$ $\frac{\Pi,\neg A(V)}{\Pi,\exists X\neg A(X)}I_{1}$



















$. \cdot.\frac{\triangle_{0},\forall\dot{X}A(X)\neg A(V),\triangle_{1},\exists X\neg A(X)}{\triangle_{0},\neg A(V),\triangle_{1}}...\cdot$











$\pi’$ $\pi_{0}^{*}(V)$ , $\pi$ $\pi_{0}(U)$ $V$
, $Ut,$ $\neg Ut$ $V(t),$ $\neg V(t)$
$V(t),$ $\neg V(t)$ .
, Gentzen $O(\pi’)<O(\pi)$ .
, $\pi_{0}(U)$ $V$ $\pi_{0}^{*}(V)$ ,
cut formula . , $V$
, .
, $\pi$ $Ut,$ $\neg Ut$ , $V(t),$ $\neg V(t)$
$V(t),$ $\neg V(t)$ ,
. ,
. $Ut,$ $\neg Ut$ $U$ , $\pi$ eigenvariable







. $A$ O- .
, $F(a)$ , $Ind(F, a)$ .
$Ind(F, a):=F(0)\Lambda\forall x(F(x)arrow F(x’))arrow F(a)$
.
1 closed term $t$ ( , .
1. $\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}\vdash Aarrow\forall XInd(X, t)$
$\mathit{2}$ . $\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}\vdash Aarrow Ind(F, t)$
, $\mathrm{A}\mathrm{C}\mathrm{A}_{0}$ ACA .
1. $\mathrm{A}\mathrm{C}\mathrm{A}_{0}:=\Pi_{0}^{1}-\mathrm{L}\mathrm{K}+A+\forall x\forall XInd(X, x)$
2. ACA $:=\Pi_{0}^{1}-\mathrm{L}\mathrm{K}+A+$ { $\forall\overline{y}\forall xInd(F,$ $x)|F(a,$ $\overline{b})$ }
1 $\mathrm{A}\mathrm{C}\mathrm{A}_{0}$ $\omega$ -consistent .
. $\mathrm{A}\mathrm{C}\mathrm{A}_{0}$ $\omega$-consistent . ,
1. $\mathrm{A}\mathrm{C}\mathrm{A}_{0}\vdash\exists x\neg F(x)$
2. closed term $t$ , $\mathrm{A}\mathrm{C}\mathrm{A}_{0}\vdash F(t)$
sentence $\exists x\neg F(x)$ .
, :
$\neg A,$ $\neg\forall x\forall XInd(X, x),$ $\exists x\neg F(x)$
$\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}$ $\pi$ .
$\Gamma_{1}:=\neg A,$ $\Gamma_{2}$ $:=\neg\forall x\forall XInd(X, x),$ $\Gamma_{3}:=\exists x\neg F(x)$ .
, $\pi$ , $\pi’$ .




$\frac{\Lambda_{1},\neg F(t_{1})}{\Lambda_{1},\exists x\neg F(x)}$
$\frac{\Lambda_{2},\neg\forall XInd(X,t_{2})}{\Lambda_{2},\neg\forall x\forall XInd(X,x)}$
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. , $\Lambda_{1}$ $\Lambda_{2}$ $\neg\forall x\forall XInd(X, x)$ $\exists x\neg F(x)$ ,
$\neg A$ .
$\neg A,$ $\neg\forall x\forall XInd(X, x),$ $\exists x\neg F(x)$ , $\pi’$ redundant
, $t_{1}$ $t_{2}$ .
, $\mathrm{A}\mathrm{C}\mathrm{A}_{0}\vdash F(t)$ , $\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}\vdash\Gamma_{1},$ $\Gamma_{2}arrow F(t_{1})$ ,
. , 1 , $\Pi_{0^{-}}^{1}\mathrm{L}\mathrm{K}\vdash\Gamma_{1}arrow\forall XInd(X, t_{2})$
.
, sentence $\exists x\neg F(x)$ . , $\mathrm{A}\mathrm{C}\mathrm{A}_{0}$
$\omega$-consistent . $\dashv$
2 ACA .
. $\mathrm{A}\mathrm{C}\mathrm{A}_{0}$ $\omega$-consistent ACA
{ . $\dashv$
ACA , $\epsilon_{\epsilon 0}$
(cf. [1, 2]). ,
\epsilon 0 .
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